Recent immunohistopathological studies have shown that the infiltration of 5-100-positive dendritic cells (5100+DCs) into several kinds of cancer, such as lung cancer (Watanabe et al. 1983; Furukawa et al. 1985) , nasopharyngeal cancer (Nomori et al. 1986 ), gastric cancer (Tujitani et al. 1987), colorectal cancer (Ambe et al. 1989) , and esophageal cancer (Matsuda et al. 1990 ) is correlated with a better prognosis. Dendritic cells (DCs), including S100+DCs, are characterized immunohistochemically by the expression of HLA-DR antigen as well as 5-100 protein (Steinman et al. 1979 ; Takahashi et al. 1981; Nakaj ima et al. 1982 ) . In particu-lar, S-100 protein expression distinguishes some DCs from conventional histiocytes of the monocyte-macrophage lineage. An anti-S-100 protein antibody has been used to demonstrate DCs infiltrating into tumors. Regarding the function and significance of these 5100+DCs, several authors have suggested that they are antigen presenting cells (APCs) based on their HLA-DR antigen expression. It has also been suggested that 5100+DCs possessed an exceptionally strong capacity to induce allospecific proliferative responses of CD4+ helper T cell to MHC class II antigens, and that they facilitate a T cell-mediated antitumor immune resposse. However, MHC class II expression by tumor infiltrating 5100+DCs is not always demonstrated.
Our investigations have revealed three immunohistochemicallly different DC types in human esophageal squamous cell carcinoma (SCC), i.e., S-100-negative but HLA-DR-positive DCs (5100-DR+DCs), S-100-positive but HLA-DR-negative DCs (5100+DR-DCs) and double-positive DCs (5100+DR+DCs) (Furihata et al. 1992) .
In this study, focusing on the HLA-DR antigen expression of tumor infiltrating DCs, we investigated the relation to prognosis of the distribution of tumor infiltrating lymphocytes (TILs) and HLA-DR-positive DCs (DR+DCs), including 5100-DR+DCs and 5100+DWDCs, by an immunohistochemical method in 67 patients with SCCs of the esophagus. We also analyzed the number of DR+DCs and TILs infiltrating the tumor nests in relation to various clinicopathologic factors.
MATERIALS AND METHODS
We investigated 67 patients with surgically resected esophageal squamous cell carcinomas (SCCs), including 13 who had preoperative radiotherapy, 9 who had postoperative TABLE 1. Antibodies used radiotherapy, and 10 with both preoperative and postoperative radiotherapy. These patients were registered during the period from 1981 to 1991 at Kochi Medical School. They ranged from 42 to 76 years in age, and included 61 men and 6 women. In all cases, the histological or clinical classification was based on the "Guidelines for the Clinical and Pathologic Studies on Carcinoma of the Esophagus established by the Japanese Society for Esophageal Disease" (1989).
Immunohistochemical staining
Formalin-fixed paraffin-embedded tissue sections were studied using the antibodies listed in Table 1 . Single immunoperoxidase staining for each antibody was performed by the avidin-biotin complex (ABC) method with an streptavidin biotin complex peroxidase (SAB-PO) kit (Histofine SAB-PO kit; Nichirei Inc., Tokyo), as described previously (Furihata et al. 1992) . In order to demonstrate the relationship between DWDCs and TILs in the same section, we also performed double immunostaining as follows. The ABC method using an SAB-PO kit was initially applied for antibodies like UCHL-1, OPD4, L26 or Leu-7. Then, after the blocking of ABC complexes with a blocking kit (Vector Lab. Inc., Burlingame, CA, USA), the immunoalkaline phosphatase ABC method was performed to detect HLA-DR using a streptavidin-biotin complex alkaline phosphatase kit (Histofine SAB-AP kit ; Nichirei Inc.).
Evaluation of DR+DC and TIL numbers
We examined the largest cut surface of each tumor. The density of DR+DC and TIL immunopositive for each antibody in the cancer cell nests was determined semiquantitatively. The number of DR+DC and TIL was counted with a x 40 objective in 20 high power fields (HPF) of the most densely infiltrated part of the tumor in each patient. Then the cell numbers were averaged and they are summarized in Table 2 . From the number of DR+DC and UCHL1-T cells, according to our previous paper (Furihata et al. 1992 ), tumors were classified into two groups, i.e., few ; (0-9 cells/HPF) and numerous (> 10 cells/HPF). Thus, the subjects could be divided into the following four groups : "numerous" DR+DC and "numerous" UCHL 1 -T (Group 1) , "numerous" DR+DC and "few" UCHL1-T (Group 2), "few" DR+DC and "numerous" UCHL1-T (Group 3) and "few" DR+ DC and "few" UCHL1-T (Group 4) ( Table 3 ).
Statistical analysis
Statistical correlations between the tumor density of DR+DCs or TILs and the various 
RESULTS

Immunohistochemical examination
Out of the 67 patients, 14 showed dense tumor infiltration by DR+DCs (Table  3 ). These cells were prominent in the cancer nests (Fig. 1A) , whereas they were rarely observed in the connective tissue surrounding tumor nests and/or in the normal esophageal epithelium overlying or adjacent to the tumor. In double immunohistochemical staining, these DCs were negative for lysozyme (macrophage/monocyte marker), vimentin (fibroblast marker) and for lymphocyte markers such as UCHL-1, OPD4, Leu-7 and L26. A large number of infiltrating UCHL1-Ts were detected in 12 cases of esophageal SCCs (Fig. 1B) (Table 3 ). Although clusters of these cells were present, mainly around the cancer nests, in most cases. In double immunostaining, direct contact between DWDCs and neighboring UCHL1-Ts was frequently identified in the cancer nests (Fig. 1C ). As shown in Fig. 2 , in the cancer nests, there was a significant correlation between the number of DWDCs and UCHL1-Ts in each subject (r=0.4547, p <0.01).
OPD4-Ts, including approximately 50-60% of UCHL1-Ts, were found mainly in the stromal region and had a similar distribution to UCHL1-Ts, although in their numbers were smaller. OPD4-Ts were rare in the cancer nests (Fig. 1D) . Only scattered Leu-7-positive lymphocytes (Leu7-Ls) were seen in the cancer nests or surrounding tissues. Few L26-positive B-cells (L26-Bs) were seen among the cancer cells, although they were numerous in the stroma and sometimes formed clusters. These three types of TILs showed no correlation with DWDCs numbers.
Relationship of DR+DC or TILs to prognosis
We examined the relationships between each population of DWDCs or TILs infiltrating the tumors and various clinicopathological factors (performance of radiotherapy, histological level of tumor differentiation, and stage) as shown in Table 2 . No significant associations were detected. The postoperative 2-year survival rate was 80.0% (n = 6) in Group 1, 62.5%
(n = 8) in Group 2, 62.1% (n = 6) in Group 3, and 41.3% (n = 47) in Group 4. As shown in Fig. 3 , there was a significant difference in survival between Groups 1 and 4 (p <0.01).
DISCUSSION
In the current study, we evaluated the significance of the infiltration into tumor nests by DWDCs and/or TILs with regard to the clinicopathological factors and prognosis of patients with esophageal SCCs. Dense infiltration of 5100+DCs has recently been demonstrated to be correlated significantly with a favorable prognosis in patients with esophageal SCCs (Matsuda et al. 1990 ). Moreover, we have recently reported on the characteristics and prognostic significance of not only 5100+DC, but also DRDC in 59 patients with esophageal SCCs (Furihata et al. 1992) . TILs are generally thought to be involved in host resistance to tumors. In the present study of 67 cases of esophageal SCCs, we investigated the significance of tumor infiltration by DRDC and/or TILs, especially UCHL1-T. We confirmed that the simultaneous infiltration of both cells was associated with a better prognosis in Group 1, when compared with Group 4 (p <0.01). Although the functional relationship between DWDCs and UCHL1-Ts in antitumor activity remains controversial, the former cells may present Group 1, "numerous" DRDC and "numerous" UCHL1-T ; Group 2, "numerous" DRDC and "few" UCHL1-T ; Group 3, "few" DRDC and "numerous" UCHL1-T ; Group 4, "few" DRDC and "few" UCHL1-T. A significant difference was Groups 1 and 4 (p <0.01).
antigens to T-cells (UCHL1-Ts) which could then play a major role in antitumor cytotoxicity.
We investigated the numbers and patterns of distribution for DWDCs and TILs in and around the tumor nests, and found that TILs mainly consisted of UCHL1-Ts that seemingly possessed an intimate relationship with DR+DCs. OPD4-Ts were rare in the cancer nests. OPD4 is a recently described monoclonal antibody that recognizes a 200-kD antigen restricted predominantly to a subset of helper/inducer T cells, labeling approximately 52% of CD4+ and 1.2% of CD8+ peripheral T cells (Yoshino et al. 1989 ). Generally speaking, DCs possess an exceptionally strong capacity to induce allospecific proliferation of CD4+ T-cells in response to class II MHC antigens in the primary immune reaction (Steinman and Nussenzweig 1980) . Regarding the dissociation of the distribution of DR+ DCs and OPD4-Ts, we have too little data to explain its meaning.
It remains uncertain whether the DCs and TILs infiltrating among cancer cells actually play any significant role in tumor immunity. However, our limited study revealed that the simultaneous infiltration of both DWDCs and UCHL1-Ts was associated with a more favorable prognosis. Further investigations are required on the functional relationship of DWDCs and TILs, especially T cells, in tumor immunity.
